Patch clamp studies of the amphibian nephron.
Transepithelial transport, intracellular ion activities and membrane potentials are all affected by changes in the conductive properties of the membranes of polarised epithelial cells. Conventional electrophysiological techniques have already determined the major conductances of the apical and basolateral membranes of the various nephron segments. These conductances are presently being studied at the molecular level with the aid of the patch clamp technique. In the case of the amphibian nephron, single-channel studies have been carried out in the proximal and early distal (diluting) segments. Almost all of the channels described so far have been selective for potassium, and the properties of these channels are described in this review. In addition, the basic electrophysiological and transport properties of these two general nephron segments are briefly described. From the physiological stand-point, the results of single-channel studies are providing us with information concerning the regulation of the conductances by intracellular mediators, allowing us to make predictions about the effects of various perturbations on cell membrane conductances. On the other hand, biophysical analysis is giving information ranging from the voltage dependence and ion selectivity of the channels to clues concerning their submicroscopic structure.